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Description 

The present invention relates to a novel composition comprising a penem or carbapenem antibiotic in 
association with an amino acid derivative. The invention also provides these compounds for treating 

5 bacterial infections by administering them to the patient, simultaneously or sequentially. 

The class of compounds known as "penem and carbapenem antibiotics" is, of course, very well-known 
and is potentially of great value for the treatment of bacterial infections. Although, as a group, these penem 
and carbapenem antibiotics exhibit excellent anti-bacterial activity and a variety of other properties which 
render them highly suitable for pharmaceutical use, they do have a number of disadvantages. One of the 

70 problems of these antibiotics is that, in general, they exhibit a degree of renal toxicity, and some degree of 
kidney damage is a frequent side effect of their use; accordingly, such penem and carbapenem antibiotics 
should not be used for the treatment of patients with actual or suspected impaired renal function. As a 
result, the penem and carbapenem antibiotics cannot be used for many patients for whom otherwise they 
would be the antibiotic of choice. The problem of renal toxicity is particularly acute when the antibiotics are 

75 administered by intravenous or Intramuscular injection in a high dose. 

We have now surprisingly found that the concurrent, or effectively concurrent, administration, with the 
penem or carbapenem antibiotic, of one or more of a certain limited class of acylated amino acid 
derivatives significantly reduces this renal toxicity. 

Accordingly, in one aspect, the present invention provides a composition comprising: (a) an antibiotic 

20 which is a penem antibiotic or a carbapenem antibiotic; and (b) a pharmaceutically acceptable N-acylated 
amino acid, in which the amino acid is ornithine, lysine, phenylglycine or phenylalanine, and the acyl group 
is a C1-C18 alkanoyi group, a Cs-Cs alkenoyi group, a Ca-Cs alkynoyi group, an aromatic acyl group 
wherein the aryl part is Cc-Cu carbocyclic aryl and is unsubstituted or has from 1 to 5 C1-C4 alkyi, 
hydroxy, Ci-C* alkoxy. amino or sulphonyl substituents, a cycloalkanecarbonyl group where in the 

26 cycloalkane part is C3-C8, a C2-C7 alkoxycarbonyl group, or an aralkyloxycarbonyl group where in the 
aralkyi part has from 7 to 9 carbon atoms and is unsubstituted or has from 1 to 5 amino, C1-C4 alkyl, C1-C4 
alkoxy or hydroxy substituents; or a pharmaceutically acceptable salt thereof; and wherein the amount of 
said N-acylated amino acid is sufficient to alleviate any renal toxicity of said antibiotic, preferably in a 
weight ratio of from 0.1:1 to 4:1. 

30 In another aspect, the invention provides the use of: 

(a) an antibiotic which is a penem antibiotic or a carbapenem antibiotic; and 

(b) a pharmaceutically acceptable N-acylated derivative of an amino acid, in which the amino acid Is 
ornithine, lysine, phenylglycine or phenylalanine, wherein the acyl group and amount are as defined 
above, for the manufacture of a one-part or two-part medicament for the treatment of bacterial infections. 

35 The invention also provides a two-part pharmaceutical preparation comprising, in one part, (a) and, in 
the other part, (b). 

There is no particular limitation on the nature of the penem or carbapenem antibiotic to which the 
present invention can be applied and it is believed that the beneficial effects of the concurrent or effectively 
concurrent administration of an acylated amino acid derivative will be achieved regardless of the particular 
40 antibiotic chosen. However, the antibiotics which are currently of most actual or potential interest may be 
represented by the general formula I: 
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in which: 

55 X represents a sulphur atom, a methylene group or a methylene group having 1 or 2 methyl substituents; 
and 

represents a group of formula: 
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or -CHCONH,. 

45 I 2 



50 The invention may also be applied to pharmaceutlcally acceptable salts and esters of such antibiotics. 

Specific examples of compounds of general formula I which may be employed In the present invention 
are those in which and X are as defined below. The penem and carbapenem compounds are hereinafter, 
where appropriate, identified by the numbers assigned to them in this list. 

55 
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Of the compounds Hsted above, we particularly prefer those which have the sarrie configurator, as 
thienamycin. i.e. (5R,6S)-6-[1(R)-hydroxyethyl]. In particular, the following compounds are preferred: 
(5R.6S)-2-{2-[(an!inomithyleni)amino]ethylthioH-[1(R^ 

(isomer of Compound No. 6) « l. i « 

(5R.6S)-2-[(3R)-l-acetimidoylpyrrolidin-3-ylthioH-[1(R)-Mroxyethylh2-carbapenem-3-^^^ 

{5r!6S)-2-S-^^^^ 

35 caTboxvlic acid (isomer of Compound No. 23) . . ^ o 

<5R.6S)-2-[(3S)-1 .acetimidoylpyrrolidin-3-ylthio]-6-l1 (R)-hydroxyethylH (R)-methyl-2-carbapenem-3- 

caTboxylic acid (isomer of Compound No. 24) ^„^„„„ o. 

(5R.6S)-2-[(3S)-1 -acetimidoylpyrrolidin-3-ylthio]-6-l1 (R>-hydroxyefhylh1 (S)-methyl-2-carbapenem-3- 

raFboxvlic acid (isomer of Compound No. 27) 
« (5R6S)-2-[(3S)-l-acetimidoyl-5(S)-carbamoylpyrrolidin-3-ylthioH-[1(R^^ 

^^"ir^f e rpirmt:.?^^^^^^^^^^^ - - the. pharmaceut.al,y accepta^e ... 

or esters, examples of which are well-known to those skilled in the art and wh^h are g.ven. for example, .n 

45 ^'''N^a^Sed derivatives of ornithine and lysine may be represented by the general formula II: 
R2-NH-(CH2)„-CH(COOH)NH-R3 (II) 

and phenylalanine and phenylglycine derivatives may be represented by the general fomr.ula III: 

so 

Ph-(CH2)„,-CH(C00H)-NHR« (111) 



In the above formulae, n represents the integer 3 or 4. whilst m represents the cypher 0 or the integer 

" ' Zt^Z Z oSrent and each represents a hydrogen atom or a carboxy.ic acy. group as 
defined, provided that and are not simultaneously hydrogen atoms. 
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R* represents a carboxylic acyl group. 

Bcamples of carboxylic acyl groups which may be represented by R^, R^ and R* include: 
alkanoyi groups having fron\ 1 to 18, preferably from 2 to 5, carbon atoms, for example the acetyl, 
propionyl. butyryi. isobutyryK valeryl, isovaieryl, pivaloyi, hexanoyi, heptanoyl. octanoyl. nonanoyi and 
decanoyi groups; 

alkenoyi and alkynoyi groups having from 3 to 8, more preferably 3 or 4, carbon atoms, for example the 
acryloyi, methacryloyi, crotonoyi or propioloyi groups; 

aromatic acyl groups in which the aryl ring is a carbocyclic ring having from 6 to 14, preferably 6 to 10, 
carbon atoms and optionally having from 1 to 5, more preferably from 1 to 3, Ci 'C^ alkyi, hydroxy, alkoxy, 
amino or sulphonyl substrtuents. for example the benzoyl and naphthoyi groups and the benzoyl and 
naphthoyi groups having one or more of the above substituents; 

alicyclic acyl groups in which the carbocyclic ring has from 3 to 8 carbon atoms, more preferably 3 or 6 
carbon atoms, for example the cyclopropanecarbonyl and cyclohexanecarbonyl groups; 
alkoxycarbonyl groups having a total of from 2 to 7 carbon atoms, for example the methoxycarbonyl, 
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl and pentyloxycarbonyl groups; and 
aralkyloxycarbonyl groups in which the aralkyi moiety has from 7 to 9 carbon atoms and is unsubstituted or 
has from 1 to 5. more preferably from 1 to 3. amino, Ci-C* alky I, C1-C4 alkoxy or hydroxy substituents, for 
example the benzyloxycarbonyl, phenethyloxycarbonyl, 3-phenylpropoxycarbonyl. 4-methoxybenzyloxycar- 
bonyl. 4-hydroxybenzyloxycarbonyl, p-tolyloxycarbonyl and 4-amlnot)enzyloxycarbonyl groups. 

Of the groups exemplified above, the following are preferred: acetyl, benzoyl, cyclohexanecarbonyl, 
cyclopropanecarbonyl, hexanoyi, isobutyryl, crotonoyi, ethoxycarbonyl, 4-hydroxybenzoyl, anisoyi, 4- 
aminobenzoyl, naphthoyi, toluoyi, benzyloxycarbonyl and 4-methoxybenzyloxycarbonyl groups, of which the 
acetyl and benzoyl, particularly benzoyl, groups are most preferred. 

Specific examples of the amino acid compounds which may be employed in the present invention are 
given in the following list. It should, of course, be appreciated that these compounds can exist in the D-, L- 
and DL- forms and that any of these forms can be employed in the present invention. The compounds are 
hereinafter referred to by the numbers appended to them in this list. In the case of the mono-acylated 
derivatives of ornithine, the acyl group can be present on either the N"- or the N*-position, whilst, in the 
case of mono-acylated derivatives of lysine, the acyl group can be present on either the N°- or N'-position. 
Of course, the respective individual mono-acylated derivatives or a mixture of the N" and"N* or~N" and N* 
derivatives may be used. — _ _ _ 

When the compounds of the invention are hereinafter referred to by the numbers appended to them in the 
following list, the isomer Is identified by the appropriate number followed by the character "a", the N' 
isomer is Identified" by the number followed by "5" and the isomer is identified by the number followed 
by Where the number alone is given, a mixture is meant. Where the compound is identified by the 
number followed by "a/6" or "a/*", this defines specifically the three options: the isolated N" isomer; the 
isolated N* isomer or N' isomer; or a mixture of these two isomers. 

1 . N-Acetylornithine 

2. N-Propionylornithine 

3. N-Butyrylornithine 

4. N-lsobutyrylornlthine 

5. N-Va!eryIomithine 

6. N-Hexanoylornithine 

7. N-Heptanoylornithine 

8. N-Octanoylornithine 

9. N-Nonanoylornithine 

10. N-Decanoylornithine 

11. N-Crotonoylornithine 

12. N-Benzoylornlthine 

1 3. N-Cyclopropanecart>onylornithine 

14. N-Cyclohexanecarbonylomithine 

15. N=',N*-Diacetylornithine 

16. N",N*-Dipropionylornithine 

17. N".N*-Dibutyrylornithine 

18. N",N*-Diisobutyrylornithine 

19. N=*,N*-Divalerylornithine 

20. N°,Ff -Diisovalerylornithine 

21. N''.N*-Dihexanoylomithine 
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22. N°,N'-Diheptanoylomithine 

23. N",N*-Dioctanoylornlthine 

24. N",N*-Dinonanoy!ornithlne 

25. N",N*-Didecanoylornithine 

26. N",N*-Dicrotonoylomithlno 

27. N'.N'-Dibenzoylomithlne 

28. N'',N'-Dicyclopropanecarbonylornithine 

29. N'.N'-Dicyclohexanecarbonylornithine 

30. N^-lsobutyryl-N'-benzoylornithlne 

31 . N'-Crotonoyl-fP-benzoylornithine 

32. N"-Cyclopropanecarbonyl-N'-isobutyrylornithin8 

33. N"-Cyclohexanecarbonyl-N^-crotonoylornithine 

34. N"-Ben2oyl-N^-lsobutyryl6rnithlne 

35. N"-Benzoyl-N*-crotonoylornithine 

36. N'-Benzoyl-N'-cyciopropanecarbonylomithine 

37. N"-Benzoyl-N*-cyclohexanecarbonylornilhine 

38. N"-Benzoyl-N*-acetylornithine 

39. N"-Benzoyl-N*-propionylornithine 

40. N-Methoxycarbonylornithine 

41. N-Ethoxycarbonylornithlne 

42. N-Butoxycarbonylornithine 

43. N",N^-Dimethoxycarbonylornithlne 

44. N°,N'-Diethoxycarbonylomithjn8 

45. N",N'-Djbutoxycarbonylomithine 

46. N"-Methoxycarbonyl-N*-ethoxycarbonylomithine 

47. N°-Methoxycarbonyl-N^-butoxycarbonylomithlne 

48. N°-Ethoxycarbonyl-N*^nethoxycarbonylornlthlne 

49. N"-Butoxycarbonyl-N*-ethoxycarbonylornithine 

50. N°-Ethoxycarbonyl-N*-butyrylornithine 

51 . N°-Ethoxycarbonyl-N*-crotonoylornithlne 

52. N"-Ethoxycarbonyl-N*-cyclopropanecarbonylornithine 

53. N"-Ethoxycarbonyl-N*-benzoylomithlne 

54. N"-Propionyl-N*-ethoxycarbonylornithine 

55. N"-Ben2oyl-N^ethoxycarbonylomithine 

56. N-Acetyllysine 

57. N-Propionyllysine 

58. N-Butyryllysine 

59. N-Isobutyryllysine 

60. N-Valeryllysine 

61. N-Hexanoyliysine 

62. N-Heptanoyllysine 

63. N-Octanoy!lysine 

64. N-Nonanoy!lysine 

65. N-Decanoyllysine 

66. N-Crotonoyllysine 

67. N-Benzoyllysine 

68. N-Cyclopropanecarbonyllysine 

69. N-Cyclohexanecarbonyllysine 

70. N",N'-Diacetyllysine 

71. N",N'-Dipropionyllysjne 

72. N^N'-Dibutyryllysine 

73. N'.N'-Dlisobutyryllysine 

74. N",N'-Divaleryllysine 

75. N^.N'-Dlisovaleryllyslne 

76. N",N*-Dihexanoyllysin9 

77. N",N*-DiheptanoylIysine 

78. N^.N'-Dioctanoyllysine 

79. N".N'-Dinonanoyllyslne 
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80. N",N*-Didecanoyllysine 

81 . N«,N'-DicrotonoylIyslne 

82. N",N'-Dibenzoyllysjne 

83. N".N'-Dicyclopropanecarbonyllysine 

84. N".N*-Dicyclohexanecarbonyliysine 

85. N"-lsobLityryl-N*-crotonoyllysjne 

86. N"-lsobutyryl-N*-benzoyllysine 

87. N"-Crotonoyl-N'-benzoyllysine 

88. N"-Cyclopropihecarbonyl-N«-isobutyrylIysine 

89. N"-Cyclohexanecarbonyl-N^crotonoyllysine 

90. N"-CyclopropanecarbonyFN*-cyclohexanecarbonyllysine 

91 . N"-Cyclohexanecarbonyl-N^benzoyllyslne 

92. N"-Benzoyl-N'-jsobutyryllysjne 

93. N"-Benzoyl-N'-crotonoyl lysine 

94. N"-Benzoyl-N'-cyclopropanecarbonyllysine 

95. N"-Benzoyl-N*-cyclohexanecarbonyllysine 

96. N"-Benzoyl-N*-acetyllysine 

97. N"-Benzoyl-N'-propionyllyslne 

98. N-Methoxycarbony I lysine 

99. N-Ethoxycarbonyllyslne 

1 0OTN-Butoxycarbonyllysine 

101 . N",N*-Dimethoxycarbonyllysine 

102. N^.N'-Diethoxycarbonyllysrne 

103. N",N*-Djbutoxycarbonyllyslne 

1 04. N"-Methoxycarbonyl-N*-ethoxycarbonyllysine 

1 05. N"-Methoxycarbonyl-N*-butoxycarbonyllysine 

1 06. N^-Ethoxycarbony l-NMnethoxycarbonyllyslne 

1 07. N^-Butoxycarbonyl-N'-ethoxycarbonyllysine 

1 08. N"-Ethoxycarbonyl-N'-propionyllyslne 

1 09. N"-Ethoxycarbonyl-N*-crotonoyllysrne 

110. N^-Ethoxycarbonyl-N'-cyclohexanecarbonyllysine 

111. N"-Ethoxycarbonyl-N'-benzoyllysine 

112. N"-lsobutyryl-N'-ethoxycarbonyllysine 

113. N"-Benzoyl-N*^thoxycarbonyllysine 

1 1 4. N-Acetylphenylglycine 

115. N-Benzoylphenylglyclne 

116. N-Acetylphenylaianine 
117 N^Benzoylphenylalanine 

1 1 8. ~N-Proplonylphenylglycine 

119. N-Butyrylphenylglycine 

120. N-lsobutyrylphenylglycine 

121. N-Valerylphenylglycine 

122. N-Hexanoylphenylglycine 

123. N-Heptanoylphenylglycine 

124. N-Octanoylphenyiglycine 

125. N-Nonanoylphenylglycine 

126. N-Decanoylphenylglycine 

127. N-Crotonoylphenylglyclne 

1 28. N-Cyclopropanecarbony Ipheny Iglyclne 

1 29. N-Cyclohexanecarbony Iphenylglycine 

130. N-Methoxycarbony Iphenylglycine 

131. N-Ethoxycarbonylphenylglycine 

132. N-Butoxycarbonylphenylglyclne 

133. N-Propionylphenylalanlne 

134. N-Butyrylphenylalanine 

135. N-lsobutyrylphenylalanine 

136. N-Valerylphenylalanine 

137. N-Hexanoylphenylalanine 
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1 38. N-Heptanoylphenytalanine 

139. N-Octanoylphenylalanine 

140. N-Nonanoylphenylalanine 

141. N-Decanoylphenyialanine 

142. N-Crotonoylphenylalanine 

1 43. N-Cyclopropanecarbonylphenylalanine 

1 44. N-Cyclohexanecarbonylphenylalanine 

1 45. N-Methoxycarbonylphenylalanine 

146. N-Ethoxycarbonylphenylalanine 

147. N-Butoxycarbonylphenylalanine 

1 48. N-(4-Hydroxybenzoyl)lysine 

149. N-Anisoyllysine 

150. N-(4-Amlnoben2oyl)lysine 

151. N-Naphthoyllysine 

1 52. N-(4-Sulphonylbenzoyl)Iyslne 

153. N-Toluoyllysine 

154. N-Benzyloxycarbonyllysino 

1 55. N-(4-Methoxybenzyloxycarbonyl)lysine 

1 56. N'.N'-Di(4-hydroxybenzoyl)lysln© 

157. N°,N'-Dianisoyllyslne 

1 58. N",N'-Di(4-aminobenzoyl)lysine 

159. N",N*-Dlnaphthoyllysine 

1 60. N"-Cyclohexanecarbony!-N'-acetyllysine 

161. N^'.N'-Ditoluoyllysme ^ 

1 62. N'.N'-Dibenzyloxycarbonyllysine 

1 63. N",N'-Di(4-methoxybenzyloxycarbonyl)lysine 

164. N-(4-Hydroxybenzoyl)ornithine 

165. N-Anisoylornithlne 

166. N-(4-Aminobenzoyl)omlthine 

167. N-Naphthoylornithine 

1 68. N-(4-SulphonyIbenzoyl)ornilhine 

169. N-Toluoylornithlne 

170. N-Benzyloxycarbonylornithine 

1 71 . N-(4-Methoxybenzyloxycarbonyl)ornlthine 

1 72. N°,N^-Di(4-hydroxybenzoyI)ornithlne 

173. N",N*-DianisoyIornithine 

1 74. N°,N^-Di(4-aminobenzoyl)ornlthlne 

175. N",N*-Dinaphthoylornjthine 

1 76. N"-Cyclohexanecarbonyl-N'-acetylornithine 

177. N',N*-Diloluoylornithine 

1 78. N",N*-Dibenzy loxycarbonylornithine 

1 79. N",N*-Di(4-methoxybenzyloxycarbonyl)omithine 

1 80. N-(4-Hydroxybenzoyl)phenylglycine 

1 81 . N-Anisoylphenylglycine 

1 82. N-(4-Aminobenzoyl)phenylgIycine 

183. N-Naphthoylphenylglycine 

1 84. N-(4-SulphonylbenzoyI)phenylglycine 

185. N-Toluoylphenylglycine 

1 86. N-Benzyloxycarbony Iphenylglycine 

1 87. N-(4-Methoxybenzyloxycarbonyl)phenylglycine 

1 88. N-(4-Hydroxybenzoyl)phenylalanine 

1 89. N-(4-Su!phonylbenzoyl)phenylalanine 

1 90. N-{4-Aminobenzoy Ophenylalanine 

191. N-Naphthoyiphenylalanine 

192. N-Anisoylphenylalanine 

193. N-Toluoylphenylalanine 

1 94. N-Benzyloxycarbonylphenylalanine 

1 95. N-(4-Methoxybenzyloxycarbonyl)phenylaianine 
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Of the amino add derivatives listed above, the following are particulariy preferred: Compounds No. 27. 
29.37.38.82.84,95.96,115.117,129. 144. 160 and 176. 

The amino add derivatives employed in the present invention are acids and. as such, are capable of 
forming salts: any pharmaceulically acceptable salt of these amino acids may be e'"P'oy«^- °' 
5 such salts indude: alkali metal salts such as the sodium or potassium salts: alkaline earth metal sate, such 
as the caldum salt; other metal salts, such as the magnesium, aluminium, iron. zinc, copper, nickel and 
cobalt salts; the ammonium salt; and salts with amino sugars, such as glucosamine and galactosam.ne. 

•me compositions of the invention may be prepared by any suitable method which involves mixing the 
antibiotic with the amino acid derivative and the invention is not intended to be limited by any particula^ 
10 method of preparation. Since the amino acid derivatives employed in this invention have, .n general^ very 
limited solubiliS in water, it is preferred that they should first be dispersed in water and ttien convened to a 
sSe salt by adding an aqueous solution of an appropriate base, for example: a metal compound such 
as sodium hydro^dde' or potassium hydro>dde: ammonia; or an amino sugar such as 9'"C0sam'"« °^ 
galactosamine Sufficient of the base is added to adjust the pH of the mixture to a value within the range 

" *'°"'i?e°i^em or carbapenem antibiotic is then added to the resulting sdution. The mixed sdution thus 
obtained may be employed as such or it may first be lyophilized to give a powdery mixture ^^'^h ^^^^^ 
subsequently formulated into an appropriate dosage form suitable for the chosen route of administration, 
either bv the manufacturer or prior to use. , , *^ ^ 

ithough it is convenient to administer the antibiotic and the amino acid derivative simultaneously to a 
patient in a single composition, it is. of course, clear that the two compounds may be administered 
separately, provided that they ^re administered suffidently closely in time to each ofter that the ammo «:.d 
derivative has a suitable concentration in the blood for all or most of the bme *V h J^iZ^Z; 
Normally, it is anticipated that this will be achieved if the two compounds are administered within one hour 

^ ^e*Smposition of the Invention is particularly suitable for use by intravenous administration. 

There is no particular restriction on the relative proportions of the amino acid derivative and the penem 
or carbapenem antibiotic; in general, we have found that proportions of amino acid derivative to ant-J'Ofc 
from 0.1 1 to 4:1 give good results, but equally proportions outside this range may successfully be 

^'""•iTinvention is further illustrated by the following Examples and Activity Tests. In the following, the 
penem or carbapenem antibiotics are referred to by the numbers appended to them ♦^^'^'^^'"^^^^^ 
are identified as "Penem Cpd No." whilst the amino add derivatives are also identified by the numbers 
appended to them in the foregoing list and are referred to as "Amino Acid Cpd No." 



20 



35 



40 



45 



EXAMPLE 1 



5 fl of N« N'-dibenzoyllysine were weighed out and dispersed in 80 ml of water. A IN aqueous solubon 
of sodL FydToxide was slowly added to this dispersion, and the N'.N'-dibenzoyllysine dissolved when the 
pH of the Sdution reached a value of 7-8. Then. 5 g of (5R.6S)-2-[(3S)-1-acetimidoy pyn-oliJn-S^ft^^^^^^ 
?R)-hydroxyethyll-2-carbapenem-3-carboxyllc add (Penem Compound No. 6) were dissolved in this sdution. 
to give a total volume of 100 ml. 



EXAMPLE 2 



Similar procedures to those described in Example 1 were carried out. using the other penerri or 
carbapenem antibiotic substances and the other ornithine, lysine phenylglydne or phenylalanine denvatves 
shown in the fdlowing Table, in the amounts shown in that Table. 

In this Table, where the amino acid derivatives are not specified as being D- or L-. then they are the 

so DL-form. 



ACTIVITY TESTS 



55 



The preparation obtained by the procedure described in Example 1 was injected into the ear vein of a 
rabbit (about 3 kg body weight) in an amount of 3 ml/kg [that is 150 mg/kg of the penem Compound No. 6 
f 150 mg/kg of N-.N'-dibenzoyllysine (amino add Compound No. 82)1. A P^eparat^n which had been 
obtained by the same-procedure as that described in Example 1 but not induding the N-.N'-dibenzoyllysine 
was injected into another rabbit, as a control, in a similar manner to the above. 
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After one week, the kidneys of both rabbits were excised and examined. A change was observed in the 
renal tissue of the rabbits to which had been administered the preparation without N^N'.d.benzoy«yslr» 
but no such Change was observed at all in the renal tissue of rabbrts to which had been administered the 
preparation containing the N° N'-dlbenzoyliysine. 
5 Similar experiments wi"re-carried out on other preparations which were prepared from other penom or 
cartepenem Lbiotic substances and other amino acid derivatives. The Table also shows the results of 

*^^^?hTobse^ed change in the renal tissue of the control rabbits was a degenerative necrosis of the 
proximal renal tubules in the region of the renal cortex. In the following Table, where the P^°Pf °" °* JJf 
,0 Ll area of this region which exhibited such necrosis was from 0 to 25%. this ,s shown as * * * . Whe e 
the area is less than 50% this Is shown as - + and where It is less than 75% this .s shown as . Where 
different animals within each test group exhibited different responses, this is shown as e.g. + + or 

* *it should be noted that, whenever penem or carbapenem antibiotic substances which were not 
,5 combined with amino acid derivatives were administered, a change in the renal tissue was observed. 
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Table 



10 



15 



20 



25 



30 



Penem 

Cpd No. mg/kg 



6 
6 
6 



Combined Combined 
amount Amino acid amount 

Cpd No. mg/kg Effect 



ISO 27 150 

150 29 150 



6 ISO 
6 ISO 



6 ISO 
6 ISO 



150 28 ISO 

21 ISO - 

IB 150 - 

26 ISO - 



6 

6 ISO 



44 ISO - 

150 82 300 



6 ISO 
6 ISO 



6 

6 ISO 

35 6 ISO 

6 ISO 

6 ISO 



82 ISO 

82 7S 
82 37.5 

150 84 ISO 



6 



83 ISO - 

76 ISO - •►•^ 

73 ISO ++♦ - 

81 ISO ++♦ - ++ 



40 ^ 150 102 ISO - +♦ 



6 ISO L-fi2 



150 - 



150 D.B2 ISO 



^ e ISO fi-84 150 

6 150 97 ISO 

e 150 90 ISO " ++ 

6 ISO 91 ISO 
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Table (cont) 



Combined Combined 
Penem amount Amino acid amount 

Cpd No. mg/Kg Cpd No. mg/kg Effect 



6 150 85 150 4.4.4. - 4.4^ 

6 150 110a 150 4.^4. - 4.4. 

7 150 14a 150 4.4. 

7 150 27 150 4. + + - 4-4. 

20 7 150 28 150 +4.+ « 4.4. 

7 150 59c 150 ++ - 4- 



7 150 67a 150 ++ 

7 150 82 150 +++ - 4.4. 

7 150 84 150 +4.4. - 4.4 

7 150 99 150 +4-4. 

8 150 29 150 + + + - +4^ 
8 150 82 150 44^ + 
11 150 83 150 ♦++ 
15 150 81 150 +4-+ - 4.+ 
19 150 82 150 +++ 
23 150 B2 150 + + + 

23 150 84 150 4.4- + 

24 150 27 150 4.4.+ 

^ 24 150 29 150 +++ - 4-4 

24 150 28 150 4.++ - 4.+ 



50 



24 150 82 150 4.4.+ - 4.+ 

24 150 84 150 4-4*4^ 
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Table (cont) 





Conbined 




Combined 






amount 




amount 




NO. 


mg/Kg 




mg/Kg 


Effect 


24 


ISO 




150 


++-•■ - +♦ 


24 


150 


73 


150 


++ 


24 


150 


81 


150 


++ 


24 


150 


1 02 


150 


++ 


32 


160 


27 


150 




32 


150 


82 


150 


4- + + 


38 


300 


27 


150 




38 


300 




150 


-♦■4' 


39 


300 


27 


150 




39 


300 




150 


+ + 


40 


300 




150 




40 


300 


Da 


150 




6 


150 




150 




6 


150 


1 »^7 


150 




6 


150 


15o 


150 


+ + 


6 


150 


159 


150 


4- 


6 


150 


173 


150 




6 


150 


161 


150 




6 


150 


162 


150 


4- 


6 


150 


179 


150 


4 


6 


150 


115 


300 


4-* + 



21 



EP 0178 911 B1 

Table (cont) 



Penem 

Cpd No. mg/kg 



CoBbined combined 
amount Maino acid amount 

Cpd No. mg/kg Effect 



6 ISO 
6 ISO 
6 ISO 



6 ISO 
6 ISO 



7 

7 ISO 

7 ISO 

7 ISO 

8 ISO 



115 150 

115 75 ♦+ - 

115 37.5 



6 ISO k-115 150 

6 ISO 117 300 

6 150 117 



150 +♦ - 

117 75 

117 37.5 + - +♦ 

6 150 E-117 ISO 

6 150 L-117 ISO 

6 ISO 114 150 

6 150 E-114 150 

6 150 k-1" "° 

6 150 116 "0 

6 150 fi-116 "° 

6 150 k-116 ISO 

150 lis 



150 +* - 

117 150 +*• 

114 150 ++ 
116 ISO 

115 150 ♦++ 
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T^an^ (cont) 



5 




Combined 




Combined 






Penen 


amount 


Amino acid 


amount 




10 


Cpd No. 


mg/lcg 


Cpd No. 


mg/kg 


Effect 




8 


150 


117 


150 


- ++♦ 


15 


8 


150 


114 


150 






8 


150 


116 


150 


+ 4- 




11 


ISO 


115 


150 


+++ 


20 


11 


150 


117 


150 


+ + - +4- + 




15 


150 


115 


150 


+ -f 


25 


19 


150 


115 


150 






23 


150 


117 


150 


+ + 




23 


150 


115 


150 




30 


24 


150 


115 


150 


+ + + 




24 


150 


117 


150 






24 


150 


114 


150 


-f ♦ 


35 


24 


150 


116 


150 


4- + 




32 


150, 


115 


150 


+ 4. 


40 


32 


150 


117 


150 






38 


300 


115 


150 


. 4-4- 




38 


300 


117 


150 


4- + 


45 


39 


300 


115 


150 


4-4- 




39 


300 . 


117 


150 


4-4- 




40 


300 


115 


150 


+ 4- 


50 


40 


300 


117 


150 
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Table (cont> 





Combined 




Combined 




Penem 


amount 


Amino acid 


amount 




Cpd No. 


ng/kg 


Cpd No. 


mg/kg 


Ef fee 


6 


150 


129 


150 


+++ 


6 


ISO 


128 


150 


++♦ 


6 


150 


127 


150 


4-4- 


6 


150 


122 


150 


+ + 


6 


150 


120 


150 


+ 


6 


150 


131 


150 




6 


150 


180 


150 




6 


150 


181 


150 


+ ♦ + 


6 


150 


144 


150 


+ + + 


6 


ISO 


143 


150 


+ ♦ + 


6 


150 


137 


150 


♦ + + 


6 


150 


193 


150 


+ + 


6 


150 


146 


150 




6 


150 


188 


150 


+ + 


6 


150 


192 


150 


+ + + 


6 


150 


191 


150 


+ 


6 


150 


190 


150 


+ 


6 


150 


186 


150 


+ 


6 


150 


195 


150 


+ 



Claims for the following Contracting States: BE. CH. DE, FR, GB, IT, LI. NU SE 

1. A composition comprising: (a) an antibiotic ^hich is a penem antibiotic or a carbapenem antibf c; an^ 
(b) a pharmaceutically acceptable N-acylated amino acid, in which the ammo acid .s omrthme. lysine. 
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phenylglycine or phenylalanine, and the acyl group is a Ci-Cis alkanoyl group, a Ca-Cs aikenoyi group, 
a Cs-Cs alkynoyi group, an aromatic acyl group wherein the aryl part is Cg-Cu carbocyclic aryl and is 
unsubstituted or has from 1 to 5 Ci-Ca alkyi, hydroxy. Ci-C* alkoxy. amino or sulphonyl substituents, a 
cycloalkanecarbonyl group wherein the cycloalkane part is Cs-Gs. a G2-C7 alkoxycarbonyl group, or an 
5 aralkyloxycarbonyl group wherein the aralkyi part has from 7 to 9 carbon atoms and is unsubstituted or 
has from 1 to 5 amino, Ci-C* alky I, Ci-Ci alkoxy or hydroxy substituents; or a therapeutically 
acceptable salt thereof; and wherein the amount of said N-acylated amino acid is sufficient to alleviate 
any renal toxicity of said antibiotic, preferably in a weight ratio of from 0.1 :1 to 4:1. 

10 2. A composition as claimed in Claim 1 , wherein said N-acylated amino acid is a compound of general 
formula II: 

R2-NH-(CH2)n-CH(COOH)-NHR3 (II) 
/5 wherein: 

n is 3 or 4; and 

R2 and are the same or different and each represents a hydrogen atom or a carboxylic acyl group, 
provided that R^ and R^ are not both hydrogen atoms: 

20 wherein the carboxylic acyl group is a Ci-Cia alkanoyl group, a Ca-Cs aikenoyi group, a Ca-Cs alkynoyi 
group, an aromatic acyl group wherein the aryl part is Cs-Cu carbocyclic aryl and is unsubstituted or 
has from 1 to 5 C1-C4 alkyi, hydroxy, C1-C4 alkoxy, amino or sulphonyl substituents, a cycloalkanecar- 
bonyl group wherein the cycloalkane part is Cs-Cs. a C2-C7 alkoxycarbonyl group, or an aralkyloxycar- 
bonyl group wherein the aralkyi part has from 7 to 9 carbon atoms and is unsubstituted or has from 1 

25 to 5 amino, G1-C4 alkyl. Ci-C* alkoxy or hydroxy substituents; 
or a pharmaceutically acceptable salt tiiereof. 

3. A composition as claimed in Claim 2, wherein R^ and R^ are the same or different and each represents 
a hydrogen atom or an acetyl, benzoyl, cyclohexanecarbonyl, cyclopropanecarbonyl, hexanoyi, 

30 isobutyryl, crotonoyl. ethoxycarbonyl, 4-hydroxybenzoyl, anisoyi, 4-aminok)enzoyl, naphthoyi, toluoyl. 
benzyloxycarbonyl or 4-methoxybenzyloxycarbonyl group, provided that R^ and R^ are not both 
hydrogen atoms. 

4. A composition as claimed in Claim 2, wherein at least one of R^ and R^ represents an acetyl and/or 
35 benzoyl group. 

5. A composition as claimed in Claim 1 , wherein said N-acylated amino acid is a compound of general 
formula III: " 

40 Ph-(CH2)n,-CH(C00H)-NHR* (III) 

wherein: 

Ph represents a phenyl group; 
45 m is 0 or 1 ; and 

R* represents a carboxylic acyl group as defined; 
or a pharmaceutically acceptable salt tiiereof. 

6. A composition as claimed in Claim 5, wherein R^ represents an acetyl, benzoyl, cyclohexanecarbonyl, 
50 cyclopropanecarbonyl, hexanoyi. isobutyryl, crotonoyl, ethoxycarbonyl, 4-hydroxybenzoyl, anisoyi. 4- 

aminobenzoyl, naphthoyi. toluoyl, benzyloxycarbonyl or 4-methoxyb8nzyloxycarbonyl group. 

7. A composition as claimed in Claim 5, wherein R^ represents an acetyl or benzoyl group. 
55 8. A composition as claimed in Claim 1 , wherein said N-acylated amino acid is: 

N",N'-Dibenzoylornithine 
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N'.N^-Dicyclohexanecarbonylornithine 

N*'-Benzoyl-N^-cyclohexanecarbonylornithine 

N"-Benzoyf-N*-acetylornlthlne 

N°,N •-Dibenzoyllysine 

N'.N'-Dicyclohexanecarbonyllysine 

N''-Benzoyl-N'-cyclohexanecarbonyllysine 

N"-Benzoyl-N*-ac8tyllysinG 

N-Benzoylphenylglycine 

N-Benzoylphenytalanine 

N-Cyclohexanecarbonylphenylglycine 

N-Cyclohexanecarbonylphenylalanine 

N"-Cyclohexanecarbonyl-N'-acetyllysine 
or ~ 
N"-Cyclohexanecarbonyl-N^-acetylornithine. 

A composition as claimed in any one of Claims 1 to 8, wherein said antibiotic Is a compound of general 
formula I: 



OH 




COOB 



wherein: 

X represents a sulphur atom, a methylene group, or a methylene group having 1 or 2 methyl 
substituents; 
and 

represents a group of formula: 
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B 

I 

-CHjCHj , -CHjCHjP , ^-^N-C-NHj . 







H 


CHj 


r N-C-NH 




1 * 




CH, 


1 jJh ' N-C-NH • 



^CONHj 
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NH ^ 



I 



CH5 



. -ca,cN. 




-CH,CH,CN , -CE-CN . -CE-CEjCN . -CSjCSjNiij 
^ I I 

CEj CH3 

or -CHCONH, 
CH3 

or a pharmaceutically acceptable salt thereof. 
10. A composition as claimed in Qaim 9. wherein said antibiotic is: 

(5R.6S)-2-{2-[(aminomethylene)amlnolethylthio}^-[1(R)-hydroxyethylK^ 

(5R.6S)-2-[(3S)-1 -acetimidoylpyrrolidin-3-ylthio>6-[1 (R)-hydroxyethylh2-carbapenem-3H»rboxylic add 
(5R.6S>-2-[(3R)-1-acetimidoylpyrrolidin-3-ylthio>6-l1(Rhhydroxyethyl>2-carbapenem-3<arbo>^ 

28 



EPO 178 911 B1 



(5R,6S)-2-[(3R)-1 -acetimidoy lpyrrolidin-3-ylthlo]-6-[1 (R)-hydroxyethyl]-1 (S)-methyl-2-carbapenem-3- 
carboxylic add ~~ ~ 

5 (5R.6S)-2-[(3S)-1-acetimidoylpyrrolidin-3-ylthioh6-[l(R)-^ 
carboxylic acid 

(5R,6S)-2-[(3S)-1 -acetimldoylpyrrolldin-3-ylthio]-6-[1 (R)-hydroxyethyl]-1 (S)-methyl-2-carbapenem-3- 
carboxylic acid 
10 or 

(5R.6S)-2-[(3S)-l-acetimldoyh5(S)-carbamoylpyrrolidin-3-ylthioh6-[1(R)-h 

carboxylic acid 

11. A composition as claimed in any one of Claims 1 to 10, wherein the weight ratio of said N-acylated 
75 amino acid to said antibiotic is from 0.1:1 to 4:1. ~ 

1Z The use of: 

(a) a penem antibiotic or a carbapenem antibiotic; and 

(b) a pharmaceutically acceptable N-acylated derivative of an amino acid, the amino acid being 
20 ornithine, lysine, phenylglycine and" phenylalanine, wherein the acyl group and amount are as 

defined in claim 1 , for the manufacture of a one-part or two-part medicament for the treatment of 
bacterial infections. 

ia The use as claimed in Claim 12, wherein said N-acylated amino acid Is as defined in any one of Claims 
25 2 to 8. ~~ 

14. The use as claimed in Claim 12 or Claim 13, wherein said antibiotic Is as defined In any one of Claims 
9 and 10. 

30 15. The use as claimed in any one of Claims 12 to 14, wherein the weight ratio of said N-acylated amino 
acid to said antibiotic is from 0.1:1 to 4:1. ~ 

16. A packaged pharmaceutical preparation for treating a mammal suffering from a bacterial Infection, 

comprising: 

35 (a) in one part, a penem antibiotic or a carbapenem antibiotic; and 

(b) In another part, a pharmaceutically acceptable N-acylated derivative of an amino acid, the amino 
acid being ornithine, lysine, phenylglycine and phenylalanine, and wherein the acyl group and 
amount are as defined in claim 1. 

40 17. A preparation as claimed in Claim 16. wherein said N-acylated amino acid Is as defined In any one of 
Claims 2 to 10. 

1& A preparation as claimed in Claim 16 or Claim 17, wherein said antibiotic is as defined in any one of 
Claims 9 and 10. 

45 

19. A preparation as claimed in any one of Claims 16 to 18, wherein the weight ratio of said N-acylated 
amino acid to said antibiotic is from 0.1:1 to 4:1. ~ 

Claims for the following Contracting State: AT 

50 

1. A method of making a pharmaceutical composition by mixing: (a) an antibiotic which is a penem 
antibiotic or a cart)apenem antibiotic; and (b) a pharmaceutically acceptable N-acylated amino acid, in 
which the amino acid is ornithine, lysine, phenylglycine or phenylalanine, and^the acyl group Is a Ci- 
Ci8 alkanoyt group, a Cs-Ca alkenoyi group, a Ca-Cs alkynoyi group, an aromatic acyl group wherein 
S5 the aryl part is Cs-Cm carbocycllc aryl and is unsubstltuted or has from 1 to 5 Ci-C+ alkyi, hydroxy, 
C1-C4 alkoxy, amino or sulphonyl substituents, a cycloalkanecarbonyl group wherein the cycloalkane 
part is C3-C8, a C2-C7 alkoxycarbonyl group, or an aralkyloxycarbonyl group wherein the aralkyi part 
has from 7 to 9 cartx)n atoms and is unsubstltuted or has from 1 to 5 amino, Ci-Ci alkyI, Ct-C4 alkoxy 
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or hydroxy substituents; or a pharmaceutically acceptable salt thereof; and wherein the amount of said 
N-acytated amino acid is sufficient to alleviate any renal toxicity of said antibiotic, preferably in a weight 
ratio of from 0.1:1 to 4:1. 

5 2. A method as claimed in Claim 1 , wherein said N-acylated amino acid is a compound of general fomnula 
II: 

R2-NH-(CH2)n-CH(C00H)-NHR3 (II) 
10 wherein: 

n is 3 or 4; and 

R2 and are the same or different and each represents a hydrogen atom or a carboxyllc acyl group, 
provided that R^ and R^ are not both hydrogen atoms; 

75 wherein the carboxyllc acyl group is a Ci-Cis alkanoyi group, a C3-C8 alkenoyi group, a Cs-Cs alkynoyi 
group, an aromatic acyl group wherein the aryl part is Cs-Cu carbocyclic aryl and is unsubstltuted or 
has from 1 to 5 C1-C4 alkyi. hydroxy, C1-C4 aikoxy, amino or sulphonyl substituents, a cycloalkanecar- 
bonyl group wherein the cycloalkane part is Cs-Ob. a C2-C7 alkoxycart>onyl group, or an aralkyloxycar- 
bony! group wherein the aralkyi part has from 7 to 9 carbon atoms and Is unsubstltuted or has from 1 

20 to 5 amino, C1-C4 alkyi, C1-C4 aikoxy or hydroxy substituents; 
or a pharmaceutically acceptable salt thereof. 

3l a method as claimed in Claim 2, wherein R^ and R^ are the same or different and each represents a 
hydrogen atom or an acetyl, benzoyl, cyclohexanecartonyl, cyclopropanecarbonyl. hexanoyi, 
25 Isobutyryl, crotonoyi, ethoxycarbonyl. 4-hydroxyben2oyl. anisoyi, 4-aminobenzoyl. naphthoyi, toluoyl. 
benzyloxycarbonyl or 4-methoxybenzyloxycarbonyl group, provided that R^ and R^ are not both 
hydrogen atoms. 

4. A method as claimed in Claim 2, wherein at least one of R^ and R^ represents an acetyl and/or benzoyl 
30 group. 

5. A method as claimed in Claim 1 . wherein said N-acylated amino acid is a compound of general fomnula 
III: 

35 Ph-(CH2)m-CH(C00H)-NHR* (III) 
wherein: 

Ph represents a phenyl group; 
40 misOorl:and 

R'^ represents a carboxyllc acyl group as defined; 
or a pharmaceutically acceptable salt thereof. 

6- A method as claimed In Claim 5, wherein R* represents an acetyl, benzoyl, cyclohexanecarbonyl. 
45 cyclopropanecarbonyl, hexanoyi, isobutyryl. crotonoyi. ethoxycarbonyl, 4-hydroxybenzoyl, anisoyi, 4- 
aminobenzoyl, naphthoyi, toluoyl. benzyloxycarbonyl or 4-methoxybenzyloxycarbonyl group. 

7. A method as claimed in Claim 5, wherein R* represents an acetyl or benzoyl group. 

50 & A method as claimed in Claim 1, wherein said N-acylated amino acid is: 

N'.N'-Dlbenzoylomithine 

N^'.N'-Dlcyclohexanecarbonylomithlne 

56 

N"-Benzoyl-N*-cyclohexanecarbonylornithine 
N^-Benzoyl-N^-acetylornithine 
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N'.N'-Dlbenzoyllysine 

N'.N'-Dicyclohexanecarbonyllyslne 

N"-BGnzoyl-N*-cyclohexanecarbonyllysine 

N'-Benzoyl-N'-acetyllysine 

N-Benzoylphenytglycine 

N-Benzoylphenylalanine 

N-Cyclohexanecarbonylphenylglycine 

N-Cyclohexanecarbonylphenylalanine 

N"-Cyclohexanecarbonyl-N*-acetyllysine 
or 

N"-Cyclohexanecarbonyl-N*-acetylornithlne. 

A method as claimed in any one of Claims 1 to 
formula I: 



8, wherein said antibiotic is a compound of general 



OH 



COOH 



(I) 



wherein: 

X represents a sulphur atom, a methylene group, or a methylene group having 1 or 2 methyl 
substituents; 
and 

represents a group of formula: 
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-CHjCHj . -CH2CH2P 



R 

I 

'N- C-NH. 



NH 



. -CH. 



< 



N-CE5 



N(Cflj)2 \ I 



CH, 
I 

-C-NH 



-C=NH 



H 
N 




CH2OCH5 



N-CHjCsCK . 

ca. 

3 



Ma 

I 

CH, 



I 

CH, 



NH 

I ^ 
CH. 



CH 



NH 



^^^^ 



r-C«NH 



CH, 



CH, 



~^^*"0 ' "^^"C^ ' -r^-c-NH . 

^CONHj 
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NH ^ 



^NH ^NH 

CHs 




CHs KB 

\/ ^W-CttjCscH . -CH2-<^ 

CB$ • 

I 



CH3 CH, 



or -CRCONH. 
CH3 

or a pharmaceutically acceptable salt thereof. 
10. A method as claimed in Claim 9. wherein said antibiotic is: 

(5R,6S)-2-{2-[(aminomethylene)amino]ethylthio}-&-[1{R)-hydroxyethyl]-2-carbapenem-3-carboxylic acid 
(5R.6S)-2-[(3S)-l-acetimldoylpyrrolidin-3-ylthioh6-[1(R)-hydroxyethylh2-carbapenem-3K^^ acid 
(5R,6S)-2^(3R)-1 -acetimldoy lpyrro!idin-3-ylthioh6-[1 (R)-hydroxyethylh2-carbapenem-3-carboxyllc acid 
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(5R.6S)-2-[(3R)-1 -acetimidoylpyrrolidin-3-ylthio]-6-I1 (R)-hydroxyethylh1 (S)-methyl-2-carbap8nem-3- 
carboxylic acid 

(5R.6S>-2-[(3S)-l -acetlmidoylpyrrolidin-3-ylthio]-6-[1 (R)-hydroxyethyl]-1 (R)-methyl-2-carbapenem-3- 
5 carboxylic acid 

(5R,6S)-2-[(3S)-1-acetlmidoylpyrrolidin-3-ylthio>6-[1(R)-hydroxyethyl^ 
carboxylic acid ~ ~ 

or 

10 {5R,6S)-2-[(3S)-1-acetimldoyl-5{S)-carbamoylpyrrolidin-3-ylthio}^-[1(R)-hydroxyet^ 
caTboxyllc acid ~ ~ 

11. A method as claimed in any one of Claims 1 to 10. wherein the weight ratio of said N-acylated amino 
acid to said antibiotic is from 0.1:1 to 4:1. ~ 

75 

12. The use of: 

(a) a penem antibiotic or a carbapenem antibiotic; and 

(b) a pharmaceutically acceptable N-acylated derivative of an amino acid, the amino acid being 
ornithine, lysine, phenylglycine and" phenylalanine, wherein the acyl group and amount are as 

20 defined In claim 1, for the manufacture of a one-part or two-part medicament for the treatment of 

bacterial infections. 

ia The use as claimed in Claim 12. wherein said N-acylated amino acid Is as defined in any one of Claims 
2 to a 

25 

14. The use as claimed in Claim 12 or Claim 13, wherein said antibiotic Is as defined In any one of Claims 
9 and 10. 

15. The use as claimed in any one of Claims 12 to 14, wherein the weight ratio of said N-acylated amino 
30 acid to said antibiotic is from 0.1:1 to 4:1. ~ 

Revendicatlons 

Revendications pour les Etats contractants suivants: BE, OH, DE, FR, GB, IT, LI, NL, SE 

35 1. Composition comprenant : (a) un antibiotique qui est un antibiotique peneme ou un antibiotique 
carbap^n^me ; et (b) un amino-acide N-acyle pharmaceutiquement acceptable, lequel amino-acide est 
rornithine, la lysine, la phenylglycine ou la phenylalanine, et le groupe acyle est un groupe alcanoyle 
en Ci-Cis, un groupe alcenoyle en Cg-Cg, un groupe alcynoyle en Cs-Cs. un groupe acyle aromatique 
dont la partie aryle est un groupe aryle carbocyclique en Cs-Cu et est non substltue ou a de 1 a 5 

40 substituants aikyle en C1-C4. hydroxy, alcoxy en C1-C4, amino ou suifonyle, un groupe cycloalcanecar- 
bonyle dont lu partie cycloalcane est en Cs-Cs, un groupe alcoxycarbonyle en C2-C7 ou un groupe 
aralkyloxycarbonyle dont la partie aralkyle a de 7 a 9 atomes de carbone et est non substituee ou a de 
1 a 5 substituants amino, aikyle en Ci-Ca, alcoxy en C1-C4 ou hydroxy ; ou un sel therapeutiquement 
acceptable de celui-cl ; et ou lu quantite dudit amino-acide N-acyl§ est suffisante pour att^nuer toute 

45 toxicite renale dudit antibiotique, de preference dans un rapport ponderal de 0,1/1 h 4/1. 

2. Composition selon la revendication 1, dans laquelle ledit amino-acide N-acyl6 est un compost de 
formule gen^raie II : 

50 R2-NH-(CH2)n-CH(COOH)-NHR3 (II) 

dans laquelle : 
n vaut 3 ou 4 : et 

R2 et R3 sont semblables ou diff^rents et repr^sentent chacun un atome d'hydrog§ne ou un groupe 
55 acyle carlwxylique, sous reserve que R^ et R^ ne soient pas tous deux des atomes d'hydrogfene ; dans 
laquelle le groupe acyle carboxylique est un groupe alcanoyle en Ci-Cia, un groupe alcenoyle en C3- 
Ca, un groupe alcynoyle en Ca-Cs. un groupe acyle aromatique dont la partie aryle est un groupe aryle 
carbocyclique en Cs-Cu qui est non substitue ou a de 1 a 5 substituants aikyle en C1-C4, hydroxy, 
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alcoxy en C1-C4, amino ou sulfonyle, un groupe cycloalcanecarbonyle dont la partie cycloalcane est en 
C3-C8. un groupe alcoxycarbonyle en C2-C7 ou un groupe aralkyloxycarbonyle dont la partie aralkyle a 
de 7 a 9 atomes de carbone et est non substitute ou a de 1 ^ 5 substituants amino, alkyle en C1-C4. 
aicoxy en C1-C4 ou hydroxy ; 
5 ou un sel pharnnaceutlquennent acceptable de celui-ci. 

3. Composition selon la revendication 2, dans laquelle et sont semblables ou differents et 
reprtsentent chacun un atome d'hydrogene ou un groupe acttyle, tjenzoyle, cyclohexanecarbonyle. 
cyclopropanecarbonyle, hexanoyle, isobutyryle, crotonoyle, ethoxycarbonyle, 4-hydroxybenzoyle, ani- 

10 soyle, 4-aminobenzoyle. naphtoyle, toluoyle, benzyloxycarbonyle ou 4-m6thoxybenzyloxycarbonyle. 
sous reserve que R^ et ne soient pas tous deux des atomes d'hydrogene. 

4. Composition selon la revendication 2, dans laquelle au moins un de R^ et R^ reprtsente un groupe 
acttyle et/ou benzoyle. 

/5 

5. Composition selon la revendication 1, dans laquelle ledit amino-acide N-acylt est un compost de 
formule generate III : 

Ph-(CH2)m-CH(C00H>-NHR* (III) 

20 

dans (aquelle : 

Ph represente un groupe phenyle ; 
m vaut 0 ou 1 ; et 

R* represente un groupe acyle carboxylique tel que defini ; 
25 ou un sel pharmaceutlquement acceptable de celui-ci. 

6. Composition selon la revendication 5. dans laquelle R^ reprtsente un groupe acttyle, benzoyle, 
cyclohexanecarbonyle, cyclopropanecarbonyle, hexanoyle, isobutyryle, crotonoyle, ethoxycarbonyle, 4- 
hydroxybenzoyle, anisoyle, 4-aminobenzoyte. naphtoyle, toluoyle, benzyloxycarbonyle ou 4-methoxy- 

30 benzyloxycarbonyle. 

7. Composition selon la revendication 5, dans laquelle R^ reprtsente un groupe acttyle ou benzoyle. 

8. Composition selon la revendication 1, dans laquelle ledit amino-acide N-acylt est : 

35 la N°,N^-dlbenzoylornithine, la N",N*-dicyclohexanecarbonylornithine, la N"-benzoyl-N*-cyclohexanecarb- 
onylornithine, la N"-benzoyl-N*-acetylomlthine, la N".N'-dibenzoyllysine, la N'.N'-dicyclohexanecarbony- 
llysine. la N'-benzoyl-N'-cyclohexanecarbonyllysine, la N'-benzoyl-N'-acetyllysine, la N-benzoylphenyl- 
glycine, la N-benzoylphenylalanine, la N-cyclohexanecarbonylphenylglycine, la N-cyclohexanecarbonyl- 
phtnylalanine, la N°-cyclohexanecarbonyl-N'-acetyllysine ou la N"-cyclohexanecarbonyi-N'-acttylomith- 

40 ine. 

9. Composition selon Tune queiconque des revendications 1 8. dans laquelle ledit antibiotique est un 
compose de formule generale 1 : 



45 



50 




COQH 



55 dans laquelle : 

X represente un atome de soufre, un groupe methylene ou un groupe methylene ayant 1 ou 2 
substituants mtthyle ; 
et 
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represente un groupe de formule : 



TO 



R 

I 



75 



H 

I 

-C-KH 



CB, 



20 



25 



C-NH 



K 
N 




CHjOCHj 



s$ 
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CH$ 



NH 

(f-CRaCSCH . -CHj-^ 

in. ^ 



NH 





NH 




CHs 



I 




I 



CH, 




2t 



ou un sel pharmaceutiquement acceptable de celui-ci. 

10. Composition selon la revendication 9, dans laquelle ledit antibiotique est : 

racide (5R.6S)-2-{2-[(anriinonr»ethylene)amino]ethylthio}-6-[1(R)-hydroxyethylh2<arb^ 
boxylique. 

racide (5R.6S)-24{3S)-1-acetlmidoylpyrrolidine-3-ylthioh6-[1(R)-hydroxyethylh2-carbapenenne-^^^ 
boxylique, 

racide (5R.6S)-2-[(3R)-1-ac6tlmidoylpyrrolldlne-3-ylthlol-6-[1(R)-hydroxydthylh2-carbap6n6me-^^^ 
boxylique, 

racide (5R,6S)-2-[(3R)-1 -acitimldoylpyrrolldln8-3-ylthio]-6-[1 (R)-hydroxy6thyl]-1 -(S)-nn§thyl-2- 

carbape neme-3-carboxy liq ue , 

racide (5R.6S)-2-[(3S)-1 -ac§timidoylpyrrolidine-3-ylthio]-6-[1 (R)-hydroxyethyl]-1 (R)-methyl-2- 

carbapenfeme-3-carboxylique. 

racide (5R.6S)-2-[(3S)-1 -ac6timidoyIpyrrolidine-3-ylthio]-6-[1 (R)-hydroxy6thyl]-1 (S)-m6thyl-2- 

carbapen^me-3-carboxylique. ou 

racide (5R.6S)-2-[(3S)-1-ac6timidoyl-5(S)-carbamoylpyrrolidlne-3-ylthlo]-6-[1(R)-hydroxy6thyl^ 

carbapenenne-3-carboxylique. 

11. Composition selon rune quelconque des revendications 1^10, dans laquelle le rapport ponderal dudit 
amino-aclde N-acyle audit antibiotique est de 0,1/1 a 4/1. 

12. Utilisation de : 

(a) un antibiotique peneme ou un antibiotique carbapeneme ; et 

(b) un derive N-acyle pharmaceutiquement acceptable d*un amino-actde, ramino-acide etant rorni- 
thine, la lysine, la phenylgtycine et la phenylalanine, le groupe acyle et la quantite etant tels que 
definis dans la revendication 1 , pour la fabrication d'un medicament en une seule partie ou en deux 
parties pour le traitement des infections bacteriennes. 

13. Utilisation selon la revendication 12, dans laquelle ledit amino-adde N-acyl^ est tel que d^fini dans 
rune quelconque des revendications 2 a 8. 

14. Utilisation selon la revendication 12 ou la revendication 13, dans laquelle ledit antibiotique est tel que 
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d^fini dans Tune quelconque de$ revendications 9 et 10. 

15. Utilisation selon Tune quelconque des revendications 12 a 14, dans laquelle Is rapport ponderal dudit 
aPDino-acide N-acyle audit antibiotique est de 0.1/1 a 4/1. 

5 

16. Preparation pharmaceutique conditionnde, pour le traitement d*un mammif^re souffrant d'une Infection 
bacterienne, comprenant : 

(a) dans une partie, un antibiotique peneme ou un antibiotique carbap^neme ; et 

(b) dans une autre partie, un derive N-acyle pharmaceutiquement acceptable d'un amino-acide, 
10 I'amino-acide ^tant Tornithine, la lysine, la ph4nylglycine ou la phenylalanine, et (e groupe acyle et la 

quantity ^tant tels que dgfinis dans la revendlcation 1. 

17. Preparation selon la revendlcation 16, dans laquelle ledit amino-acide N-acyl6 est tel que ddfini dans 
Tune quelconque des revendications 2^10. 

15 

18w Preparation selon la revendlcation 16 ou la revendlcation 17, dans laquelle ledit antibiotique est tel que 
defini dans Tune quelconque des revendications 9 et 10. 

19. Preparation selon Tune quelconque des revendications 16^18. dans laquelle le rapport ponderal dudit 
20 amino-acide N-acyie audit antibiotique est de 0,1/1 k 4/1. 

Revendications pour I'Etat contractant suivant AT 

1. Precede pour preparer une composition pharmaceutique par melange de : (a) un antibiotique qui est un 
25 antibiotique peneme ou un antibiotique carbapeneme ; et (b) un amino-acide N-acyle pharmaceutique- 
ment acceptable, lequel amino-acide est rornitiiine, la lysine, la ph^nylglycine ou la phenylalanine, et le 
groupe acyle est un groupe alcanoyle en Ci-Cis, un groupe alcenoyle en Ca-Ca, un groupe alcynoyle 
en Ca-Ca, un groupe acyle aromatique dont la partie aryle est un groupe aryle carbocydique en Cg-Cu 
et est non substitue ou a de 1 a 5 substituants alkyle en C1-C4, hydroxy, alcoxy en O1-C4, amino ou 

30 sulfonyle. un groupe cycloalcanecarbonyle dont la partie cyctoalcane est en Cs-Cs, un groupe 
alcoxycarbonyle en C2-C7 ou un groupe aralkyloxycarbonyle dont la partie aralkyle a de 7 a 9 atomes 
de carbone et est non substituee ou a de 1 a 5 substituants amino, alkyle en Ci-C*. alcoxy en C1-C4 
ou hydroxy ; ou un sel pharmaceutiquement acceptable de celui-ci ; et ou la quantite dudit amino-acide 
N-acyle est suffisante pour attenuer toute toxicite renale dudit antibiotique, de preference dans un 

35 rapport ponderal de 0,1/1 a 4/1. 

2. Precede selon la revendication 1. dans lequel ledit amino-acide N-acyle est un compose de formule 
generale II : 

40 R2-NH-(CH2)„-CH(GOOH)-NHR3 (II) 

dans laquelle : 
n vaut 3 ou 4 ; et 

et R3 sent semblables ou differents et represenlent chacun un atome d'hydrogene ou un groupe 
45 acyle carboxylique, sous reserve que R^ et R^ ne solent pas tous deux des atomes d'hydrogene ; dans 
laquelle le groupe acyle carboxylique est un groupe alcanoyle en Ci-Cia. un groupe alcenoyle en C3- 
Cs, un groupe alcynoyle en Ca-Ca. un groupe acyle aromatique dont la partie aryle est un groupe aryle 
carbocydique en Ce-Cu qui est non substitue ou a de 1 ^ 5 substituants alkyle en C1-C4. hydroxy, 
alcoxy en C1-C4, amino ou sulfonyle, un groupe cycloalcanecarbonyle dont la partie cycloalcane est en 
50 Cs-Ca, un groupe alcoxycarbonyle en C2-C7 ou un groupe aralkyloxycartwjnyle dont la partie aralkyle a 
de 7 a 9 atomes de carbone et est non substituee ou a de 1 a 5 substituants amino, alkyle en Ci-Ca, 
alcoxy en Ci-C* ou hydroxy ; 
ou un sel pharmaceutiquement acceptable de celui-ci. 

55 3- Precede selon la revendication 2. dans lequel R^ et R^ sent semblables ou differents et representent 
chacun un atome d'hydrogene ou un groupe acetyle, benzoyle, cyclohexanecarbonyle, cyclopropane- 
carbonyle, hexanoyle, isobutyryle, crotonoyle, ethoxycarbonyle, 4-hydroxyben2oyle, anisoyle, 4-amino- 
benzoyle. naphtoyle. toluoyle. benzytoxycarbonyle ou 4-methoxybenzyioxycarbonyle, sous reserve que 
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et ne soient pas tous deux des atomes d'hydrogene. 

4. Procede seion ia revendication 2, dans tequel au moins un de et R^ reprSsente un groupe aoityle 
et/ou benzoyle. 

5 

5. Proc^d^ selon la revendication 1, dans lequel ledit amino-acide N-acyl6 est un compost de fomnule 
generate III : 

Ph-(CH2)m-CH(C00H)-NHR* (III) 

10 

dans laquelle : 

Ph repr^sente un groupe ph^nyle ; 
m vaut 0 ou 1 ; et 

R^ repr§sente un groupe acyle carboxylique tel que defini ; 
75 ou un sel pharmaceutiquement acceptable de celui-ci. 

6. Procede selon la revendication 5, dans lequel R^ represente un groupe ac^tyle, benzoyle, cyclohexane- 
carbonyle, cyclopropanecarbonyle, hexanoyle, isobutyryle, crotonoyle, 6thoxycarbonyle, 4-hydroxyben- 
zoyle, anisoyle. 4-aminobenzoyle, naphtoyle, toluoyle. benzyloxycarbonyle ou 4-m^thoxybenzyloxycar- 

20 bonyle. 

7. Procede selon la revendication 5, dans lequel R^ represente un groupe acetyle ou benzoyle. 

8. Procede selon la revendication 1 , dans lequel ledit amino-acide N-acyle est : 

25 la N".N^-dibenzoylomithine, la N",N*-dicyclohexanecarbonylornithine. la N"-benzoyl-N^-cyclohexanecarb- 
onylornithine, la N"-benzoyl-N*-ac6tylornithine. la N",N*-dibenzoyllysine, la N",N*-dicyclohexanecarbony- 
llyslne, la N^-benzoyl-N'-cyclohexanecarbonyllyslne. la N*-benzoyl-N'-acetyllyslne, la N-benzoylphenyl- 
glycine, la N-benzoylph^nylalanine, la N-cyclohexanecarbonylphenylglycine, la N-cyclohexanecarbonyl- 
phenylalanine. la N"-cyclohexanecarbonyl-N'-acetyllysine ou la N"-cyclohexanecarbonyl-N*-ac6tylornllh- 

30 ine. 

9. Procede selon I'une quelconque des revendications 1 k 8, dans lequel ledit antibtotique est un 
compost de formuie g^n^rale I : 



CI) 




COOH 



45 dans laquelle : 

X represente un atome de soufre. un groupe methylene ou un groupe methylene ayant 1 ou 2 
substituants m^thyle ; 
et 

R^ represente un groupe de formuie : 

50 
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CHi INH 



I 

CHi 





-CHjCHjCN . -CH-CN , -CH-CH^CM , -CfljCSjNHj 
CHj CH5 



°" -CHCONH, 



OU un sel pharmaceutiquement acceptable de celui-ci. 

10. Precede selon la revendlcation 9, dans lequel ledit antibiotique est : 

racide (5R,6S)-2-{2-[(aminomethylene)amjno]ethylthio}-6-[1(R)-hydroxyethyl]-2-carb^ 
boxyllque, 

racide (5R.6S)-2-[(3S)-1-ac^timidoylpyiTOlidlne-3-ylth[o]-6-[1{R)-hydroxyethyl]-2K;arba 
boxyiique. 

racide {5R,6S)-2-[(3R)-1-acetimidoylpyrrolidlne-3-ylthio]-H1(R)-hydroxy6thyl]-2<arbap6n6me-3-c^^ 
boxyiique, 

racide (5R,6S)-2-[(3R)-1 -ac^timidoylpyrrolidine-3-ylthio]-6-[1 (R)-hydroxy^thyl]-1 (S)-methyl-2- 

carbapeneme-3-carboxylique, 

racide (5R.6S)-2-[{3S)-1 -acetimidoylpyrrolidine-3-ylthio]-6-[1 (R)-hydroxyethyl]-1 (R)-methyl-2- 

carbapeneme-3-cart)oxylique, 

racide (5R.6S)-2-[(3S)-1 -ac6timidoylpyrrolidine-3-ylthio]-6-[1 (R)-hydroxy6thyl]-1 -(S)-m6thy 1-2- 

carbap^n5me-3-carboxylique, ou 

racide (5R,6S)-2-[(3S)-1-acetimidoyl-5(S)-carbamoylpyrrolidine-3-ylthioH-[1(R)-hydroxy6^^^ 
carbapeneme-3-carboxylique. 

11. Proc^de selon I'une quelconque des revendications 1 a 10. dans lequel le rapport ponderal dudit 
amino-acide N-acyle audit antibiotique est de 0,1/1 a 4/1. 

12. Utilisation de : 

(a) un antibiotique p^neme ou un antibiotique carbapdn^me ; et 

(b) un derive N-acyle pharmaceutiquement acceptable d'un amino-acide, I'amino-acide etant rorni- 
thine. la lysine, la phenylglycine et la phenylalanine, le groupe acyle et la quantite etant tels que 
d^finis dans la revendlcation 1 , pour la fabrication d*un medicannent en une seule partie ou en deux 
parties pour le traitement des infections bacteriennes. 

13. Utilisation selon la revendlcation 12, dans laquelle ledit amino-acide N-acyle est tel que d^finl dans 
rune quelconque des revendications 2 a 8. 

14. Utilisation selon la revendlcation 12 ou la revendlcation 13. dans laquelle ledit antibiotique est tel que 
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defini dans Tune quelconque des revendications 9 et 10. 

15. Utilisation selon Cune quelconque des revendications 12 ^ 14, dans laquelle le rapport pond^ral dudit 
amino-acide N-acyl§ audit antibiotique est de 0.1/1 h 4/1. 

5 

PatentansprUche 

PatentahsprUche fUr folgende Vertragsstaaten: BE, CH, DE, FR, GB, IT, U, NL, SE 

1. Eine Zusammensetzung, welch enthalt: (a) ein Antibioticum. welches ein Penem-Antibioticum oder ein 
70 Carbapenem-Antibioticunr) ist; und (b) eine pharmazeutisch vertragliche N-acylierte Amino-Saure. in 

welcher die Amino-Saure Ornlthin, Lysin, Phenyfglycin Oder Phenylalanin isF. und die Acyl-Gruppe eine 
Ci-Cia Alkanoyl-Gruppe. eine Ca-Ca Alkenoyl-Gruppe, eine Ca-Cs Alkynoyl-Gruppe. eine aromatische 
Acyl-Gruppe, in welcher der Aryl-Teil Ce-Cu carbocyclisches Aryl und unsubstituiert ist Oder 1 bis 5 
Ci-C* AlkyI-, Hydroxy-, Ci-C* Alkoxy-, Amino- Oder Sulphonyl-Substituenten hat, eine 

75 Cycloalkancarbonyl-Gruppe, worin der Cycloalkan-Teil Ca-Cg, eine C2-C7 Alkoxycarbonyl-Gruppe oder 
eine Aralkyloxycarbonyl-Gruppe ist, worin der Aralkyl-Teil 7 bis 9 Kohlenstoffatome hat und unsubstitu- 
iert Ist Oder 1 bis 5 Amino-, G1-C4 AlkyI-. C1-C4 Alkoxy- oder Hydroxy-Substituenten hat, ist; oder ein 
therapeutisch vertragllches Salz davon; und worin die Menge der erwahnten N-acylierten Amino-Saure 
ausreicht, um jede renale ToxizitSt des erwShnten /Vntibioticums zu mildem, vorzugswelse Im Gewlchts- 

20 verhSltnis von 0,1 :1 bis 4:1 . 

2. Eine Zusammensetzung nach Anspruch 1 , worin die en^^ahnte N-acylierte Aminosaure eine Verbindung 
dar allgemeinen Formel II ist: 

25 R2-NH-(CH2)n-CH(COOH)-NHR3 (II) 

worin: 

n 3 Oder 4 ist; und 

und gleich oder verschieden sind und jedes ein Wasserstoffatom oder eine carbocyclische Acyl- 
30 Gruppe bedeutet. wobei jedoch R^ und R^ nicht beide Wasserstoffatome sind; wobei die carbocyclische 

Acyl-Gruppe eine C1-C18 Alkanoyl-Gruppe, eine Cg-Cg Alkenoyl-Gruppe, eine Ca-Cs Alkynoyl-Gruppe, 

eine aromatische Acyl-Gruppe, in welcher der Aryl-Teil Cg-Ci* carbocyclisches Aryl und unsubstituiert 

ist Oder 1 bis 5 Ct-C* AlkyI-, Hydroxy-, C1-C4 Alkoxy-. /^ino- Oder SulphonyI-Sut)stituenten hat, eine 

Cycloalkancarbonyl-Gruppe, in welcher der Cycloalkan-Tell Ca-Cg ist, 
35 eine C2-C7 Alkoxycarbonyl-Gruppe oder eine Aralkyloxycark)onyl-Gruppe ist, worin der Aralkyl-Teil 7 

bis 9 Kohlenstoffatome hat und unsubstituiert ist oder 1 bis 5 Amino-, C1-C4 AlkyI-, C1-C4 Alkoxy- oder 

Hydroxy-Substituenten hat; 

Oder ein pharmazeutisch vertragliches Salz davon. 

40 3. Eine Zusammensetzung nach Anspruch 2. worin R^ und R^ gleich oder verschieden sind und jedes ein 
Wasserstoffatom oder eine Acetyl-, Benzoyl-, Cyclohexancarbonyl-. Cyclopropancarbonyl-, HexanoyI-, 
Isobutyryl-, CrotonoyI-, Athoxycarbonyl-, 4-Hydroxybenzoyl-, AnisoyI-. 4-Aminot)enzoyl-, NaphthoyI-, 
ToluoyI-, Benzyloxycarbonyl-, oder 4-Methoxybenzyloxycarbonyl-Gruppe bedeutet. wobei jedoch R^ 
und R3 nicht beide Wasserstoffatome sind. 

45 

4. Eine Zusammensetzung nach Anspruch 2. worin zumindest eines von R^ und R^ eine Acetyl- und/oder 
Benzoyl-Gruppe bedeutet. 

5. Eine Zusammensetzung nach Anspruch 1 , worin die erwahnte N-acylierte Aminosaure eine Verbindung 
50 der allgemeinen Formel III Ist: 

Ph-{CH2)m-CH(C00H)-NHR* (III) 

worin: 

55 Ph eine Phenyl-Gruppe bedeutet; 
m 0 Oder 1 ist; und 

R^ eine carboxylische Acyl-Gruppe wie definiert bedeutet; 
Oder ein pharmazeutisch vertragliches Salz davon. 
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6. Eine Zusammensetzung nach Anspruch 5, worin eine Acetyl. Benzoyl-. Cyclohexancarbonyl-. 
Cyclopropancarbonyl-, HexanoyI-. Isobutyryl-, Crotonoyl-. Athoxycarbonyl-, 4-Hydroxybenzoyl-, Anisoyl- 
, 4-Aminobenzoyl-, NaphthoyI-, ToluoyI-, Benzyloxycarbonyl- oder 4-M6thoxybenzyloxycarbonyl-Gruppe 
bedeutet. 

5 

7. Eine Zusammensetzung nach Anspruch 5, worin eine Acetyl- oder Benzoyl-Gruppe bedeutet. 

8. Eine Zusammensetzung nach Anspruch 1, worin die erwahnte 
N-acylierte Aminosaure 

10 N",N'-Dibenzoylornithin 

N",N'-Dicyclohexancarbonylornithin 

N"-Benzoyl-N*-Cyclohexancarbonylomjthin 

N"-Benzoyl-N*-AcetyIornithin 

N",N'-Dibenzbyllysin 
15 N",N'-Dicyclohexancart)onyllysln 

N'-Benzoyl-N'-Cyclohexancarbonyllysin 

N"-Benzoyl-N*-AcetylIysin 

N-Benzoylphenylglycin 

N-Benzoylphenylaianin 
20 N-Cyclohexancarbonylphenylglycin 

N-Cyclohexancarbonylphenylalanin 

N°-Cyclohexancarbonyl-N*-Acetyllysin 

Oder ~ 

N"-Cyclohexancarbonyl-N^-Acetylornithln 

25 ist. ~~ 

9. Eine Zusammensetzung nach einem der AnsprUche 1 bis 8, worin das erwahnte Antibioticum eine 
Verbindung der allgemeinen Formel I ist: 



OE 



35 




COOH 



worin: 

X ein Schwefeiatom, eine Methylen-Gruppe oder eine Methylen-Gruppe mit 1 oder 2 Methyl- 

Substituenten bedeutet: 
und 

45 R^ eine Gruppe der Formel 
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B 

-CH 



COHH. 



H ^X-CjH, ^ 



CHs iru 

CK, 
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CBj CSs 



-CHjCHjCN • -Cfl-CN • -CH-CHjCN . -CSjCH^MHj 



Oder ^CRCOMB^ 



bedeutet 

Oder ein pharmazeutisch vertragliches Salz davon. 

10. Eine Zusammensetzung nach Anspruch 9, worin das erwShnte Antibiotikum 

(5R.6S)-2-{2- [(Aminomethylen)Amino]Athylthio}-6-[1(R)Hydroxyathyl]-2-Carbapenem-3-Car^^ 

{5R,6S)-2-[(3S)-1 -Acetimldoylpyrrolidin-3-Ylthio]-6-[1 (R)Hydroxyathyl] -2-CarbapGnem-3-Carboxyl-Saure 

(5R,6S)-2-[(3R)-1 -Acetlmidoylpyrrolidin-3-Ylthiol-6-[1 (R)-Hydroxyathyl] -2-Carbapenem-3-Carboxyl-SSiu- 
re 

(5R).6S)-2-[(3R)-l -Acetimidoylpyrrolidin-3-Ylthlo]-6-[1 (R)-Hydroxyathyl] -1 (S)-Methy l-2-Carbapenem-3- 

Carboxyl-SSure 

{5R,6S)-2-[(3S)-1 -Acetimidoylpyrrolidin-3-Ylthio]-6-[1 (R)- Hydroxy athy I] -1 {R)-Methyl-2-Carbapenem-3- 
CarboxyhSaure 

(5R,6S)-2-[{3S)-1 -Acetimidoylpyrrolidin-3-Ylthio]-6-[1 (R)-Hydroxyathyl] -1 (S)-Methyl-2-Carbapenem-3- 

Carboxyl-Saure 

Oder 

(5R,6S)-2- [(3S)-1 -Acetimodoyl-5(S)-Carbamoy lpyrroIidin-3-Ylthlo] -6-[1 (R)-Hydroxyathyl]-2- 

Carbapenem-3-Carboxyl-Saure 

ist. 

11. Eine Zusammensetzung nach einem der Anspruche 1 bis 10, wobei das Gewichtsverhaltnis zwischen 
der erwahnten N-acylierten Amino-Saure und dem erwalinten Antibiotikum 0,1:1 bis 4:1 betragt. 

12. Die Verwendung: 

(a) Eines Penem-Antibiottkums oder eines Carbapenem-Antibiotikums; und 

(b) eines pharmazeutisch vertraglichen N-acylierten Derivates einer Aminosaure, wobei die Amino- 
saure Omithin. Lysin. Phenylglycin oder~Phenylalanin ist, worin die Acyl-Gruppe und die IVIenge wie 
in Anspruch 1 definiert sind. zur Herstellung eines ein-teiligen Oder zwei-teiligen Arzneimittels zur 
Behandlung bakterieiler Infektionen. 

13. Die Verwendung nach Anspruch 12. worin die erwahnte N-acylierte Aminosaure wie in einem dar 
Anspruche 2 bis 8 definiert ist. 

14. Die Verwendung nach Anspruch 12 oder Anspruch 13, worin das erwahnte Antibiotikum wie in einem 
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der Anspruche 9 und 10 definiert ist. 

15. Die Verwendung nach einem der Anspruche 12 bis 14. worin das Gewichtsverhaltnis zwischen der 
erwahnten N-acylierten Aminosaure und dem erwahnten Antibiolikum 0,1:1 bis 4:1 betragt. 

5 

16. Ein verpacktes pharmazeutisches PrSparat zur Behandlung sines Mammalsidens infoigs baktsrieller 
Infelction, welches enthalt: 

(a) in einem Tell ein Penem-Antiblotikum oder ein Carbapenem-Antibiotikum; und 

(b) in einem anderen Teii ein pharmazeutisch vertragliches N-acyliertes Derivat einer Aminosaure, 
70 wobei die Aminosaure Ornlthin, Lysin, Phenylglyctn oder Phenylalanin ist, und wobei die Acylgruppe 

und die Menge wie in Anspruch 1 definiert sind. 

17. Ein Praparat nach Anspruch 16, worin die en^Shnte N-acylisrte AminosSurs wie in einem der 
Anspruche 2 bis 10 definiert ist. ~ 

15 

1& Ein Praparat nach Anspruch 16 oder Anspruch 17, worin das erwahnte Antibiotikum wie in einem der 
Anspruche 9 und 10 definiert ist. 

19. Ein PrSparat nach einem der Anspruche 16 bis 18, worin das Gewichtsverhaltnis zwischen der 
20 erwahnten N-acylierten Aminosaure und dem erwahnten Antibiotikum 0,1:1 bis 4:1 betragt. 

Patentanspriiche fur folgenden Vertragsstaat AT 

1. Ein Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung dadurch, dai3 man vermischt: 
25 (a) ein Antibioticum, welches ein Penem-Antibioticum oder ein Carbapenem-Antibioticum ist; und (b) 

eine pharmazeutisch vertragliche N-acylierte Amino-SSure, in welcher die Amino-SSure Ornithin, Lysin. 
Phenylglycin oder Phenylalanin ist, und die Acyl-Gruppe eine Ci-Cia Alkanoyl-Gruppe, eine Ca-Cs 
Alkenoyl-Gruppe, eine Ca-Cg Aikynoyl-Gruppe, eine aromatische Acyl-Gruppe, in welcher der Aryl-Teil 
Cs-Ci+ carbocyclisches Aryl und unsubstituiert ist oder 1 bis 5 C1-C4 AlkyI-, Hydroxy-, C1-C4 Alkoxy-, 

30 Amino- oder Sulphonyl-Substituenten hat, eine Cycloalkancarbonyl-Gruppe, worin der Cycloalkan-Teil 
Cs-Cs, eine 02-0? Alkoxycarbonyl-Gruppe Oder eine Aralkyloxycarbonyl-Gruppe Ist, worin der Aralkyl- 
Teil 7 bis 9 Kohlenstofffatome hat und unsubstituiert ist oder 1 bis 5 Amino-, Ci-C* AlkyI-, Ci-CtAIkoxy- 
oder Hydroxy-Substituenten hat, ist; oder ein therapeutisch vertrSgliches Salz davon; und worin die 
Menge der erwahnten N-acylierten Amino-Saure ausreicht, um jede renale Toxizitat des erwahnten 

35 Antlbioticums zu mildernTvorzugsweise im Gewichtsverhaltnis von 0,1:1 bis 4:1. 

2. Ein Verfahren nach Anspruch 1, worin die erwShnte N-acylierte AminosSure eine Verbindung der 

allgemeinen Fonmel II ist: ~ 

40 R2-NH-(CH2)„-CH(COOH)-NHR3 (II) 

worin: 

n 3 Oder 4 ist; und 

R2 und gleich oder verschieden sind und jedes ein Wasserstoffatom oder eine carbocyclische Acyl- 
45 Gruppe bedeutet, wobei jedoch R^und R^ nicht beide Wasserstoffatome sind; wobei die carbocyclische 
Acyl-Gruppe eine Ci-Cis Alkanoyl-Gruppe. eine Ca-Cs Alkenoyl-Gruppe, eine Ca-Cs Alkynoyl-Gruppe, 
eine aromatische Acyl-Gruppe, in welcher der Aryl-Teil Cs-Ci4 carbocyclisches Aryl und unsubstituiert 
ist Oder 1 bis 5 C1-C4 AlkyI-, Hydroxy-, Ct-C4 Alkoxy-, Amino- Oder Sulphonyl-Substituenten hat, eine 
Cycloalkancarbonyl-Gruppe, in welcher der Cycloalkan-Teil Ca-Cs ist, eine C2-C7 Alkoxycarbonyl- 
50 Gruppe oder eine Aralkyloxycarbonyl-Gruppe ist, worin der Aralkyl-Teil 7 bis 9 Kohlenstoffatome hat 
und unsubstituiert ist oder 1 bis 5 Amino-, C1-C4 AlkyI-, C1-C4 Alkoxy- oder Hydroxy-Substituenten hat; 
Oder ein pharmazeutisch vertragliches Salz davon. 

3. Ein Verfahren nach Anspruch 2, worin R^ und R^ gleich oder verschieden sind und jedes ein 
56 Wasserstoffatom oder eine Acetyl-, Benzoyl-, Cyclohexancarbonyl-, Cyclopropancarbonyl-, HexanoyI-, 

Isobutyryl-, CrotonoyI-, Athoxycarbonyl-, 4-Hydroxybenzoyl-. AnisoyI-, 4-Aminoben2oyl-, NaphthoyI-, 
ToluoyI-, Benzyloxycarbonyl-, oder 4-Methoxybenzyloxycarbonyl-Gruppe bedeutet, wobei jedoch R^ 
und R3 nicht beide Wasserstoffatome sind. 



49 



EP 0178 911 B1 



4. Ein Verfahren nach Anspruch 2, worin zumindest eines von und eine Acetyl- und/oder Benzoyl- 
Gruppe bedeutet. 

5. Ein Verfahren nach Anspruch 1. worin die erwahnte N-acylierte Aminosaure eIne Verbindung der 
5 allgemeinen Formel III 1st: 

Ph-(CH2)m-CH(C00H)-NHR* (III) 

worin: 

70 Ph eine Phenyl-Gruppe bedeutet; 
m 0 Oder 1 ist; und 

R* eine cartwxylische Acyl-Gruppe wie deflniert bedeutet: 
Oder ein phannnazeutisch vertragliches Salz davon. 

75 6. Ein Verfahren nach Anspruch 5, worin R* eine Acetyl-, Benzoyl-, Cyclohexancarbonyl-. 
Cyclopropancarbonyl-, HexanoyI-, Isobutyryl-, CrotonoyI-, Athoxycarbonyl-. 4- Hydroxy benzoyl-. Anisoyl- 
, 4-AminobenzoyI-, NaphthoyI-, ToluoyI-, Benzyloxycarbonyl- Oder 4-Methoxybenzyloxycarbonyl-Gruppe 
bedeutet. 

20 7. Ein Verfahren nach Anspruch 5, worin R* eine Acetyl- Oder Benzoyl-Gruppe bedeutet. 

8. Ein Verfahren nach Anspruch 1 . worin die erwahnte 
N-acylierte AmtnosSure 
N*,N*-Dibenzoylomithin 

25 N°.N'-Dicyclohexancarbonylomithln 

N"-Benzoyl-N^-Cyclohexancarbonylornithjn 

N^-Benzoyl-N^-Acetylomithln 

N«,N'-Dibenzbyllysln 

N",N'-Dicyclohexancarbonyllysin 
30 N'-Benzoyl-N-Cyclohexancarbonyllysin 

N"-Benzoyl-N»-Acetyllysin 

N-Benzoylphenylglycin 

N-Benzoylphenylalanin 

N-Cyclohexancarbonylphenylglycin 
35 N-Cyclohexancarbonylphenylalanin 

N«-Cyclohexancarbonyl-N*-Acetyllysin 

Oder ~~ 

N°-Cyclohexancarbonyl-N*-Acetylornithjn 

ist. ~ 

40 

9. Ein Verfahren nach einem der AnsprUche 1 bis 8. worin das erwShnte Antibioticum eine Verbindung der 
allgemeinen Formel I ist: 



OH 



50 




COOH 



worin: 

55 X ein Schwefeiatom, eine Methylen-Gnjppe Oder eine Methylen-Gruppe mit 1 oder 2 Methyl- 

Substituenten bedeutet; 
und 

R^ eine Gruppe der Formel 
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9^3 CH, 



MH ^ 
K i-CjHy 



I 
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C»5 



1 



odBr-CHC0ire2, 
CH. 



bedeutet ^ , ^ 

Oder ein pharmazeuBsch vertragliches Salz davon. 

10. Ein Verfahren nach Anspruch 9. worin das erwShnte Antibiotikum 

(5R.6S)-2-{2- l(Aminomethylen)AminolAthylthioH-l1(R^^^^^ 
re 

(5R.6S)-2<(3S)-1-Acetimidoylpyrrolidin-^^^^ -a-Carbapenem-S-Carboxyl-Sau- 
re 

(5R.6S)-2-[(3R)-1-Acetimidoylpyrrolidi^ -Z-Carbapenem-a-Carboxyl-Sau- 
re 

(5R.6Sh2-[{3R)-1-AcetimidoylpyrroH^ .1(S)-Methyl.2.Carbapenem.3. 
Carboxyl-SSure 

(5R.6S)-2-[(3S)-1-Acetimidoylpyrrolidin-3-mto^^^^ .1(R)-Methyl-2-Carbapenen,-3. 
Carboxyl-Saure 

(5R.6S)-2-[(3S)-1-Acetimidoylpyrrolidin-3-m^^^^^ -l(S)-Methyl-2-Carbepenem-3- 

Carboxyl-S§ure 

j|;6S).2-l(3S)-1-Acetin,idoyl.5(S)-Carbomoylpyr^^^^^^^^^ 

3-CarboxyI-Saure 

ist. 

^ A«er.nir^hP 1 bis 10 wobei das Gewichtsverhaltnis zwischen der 

I Behandiung bakterieller Infektionen. 

13. Die Verwendung nach Anspruch 12. worin d'^ erwahnte N-acylierte An,inosaure wie in ainem der 
Anspruche 2 bis 8 definiert ist. 
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14. Die Verwendung nach Anspruch 12 oder Anspruch 13. worin das erwahnte Antiblotikum wie in einem 
dar Anspruche 9 und 10 deftniert ist. 

15. Die Verwendung nach e\nem der Anspruche 12 bis 14. worin das Gewichtsverhaltnis zwischen der 
5 envShnten N-acyllerten AminosSure und dem erw^hnten Antiblotikum 0,1:1 bis 4:1 betrSgt. 
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